Dry Season 2013-2014 Outlook:

Coming off another wet summer

Robert Molleda
Warning Coordination Meteorologist
National Weather Service
Miami Forecast Office



Rainy Season

2013 Summary

Florida: May, 2013 Monthly Observed Precipitation
Valid at 6/1/2013 1200 UTC- Created 6/1/13 21:56 UTC
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May: wet start to rainy season east coast areas.
Significant flooding in Palm Beach County > 20” for month.




June 2013 Rainfall for South Florida
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August 2013 South Florida Rainfall
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July 2013 South Florida Rainfall
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September 2013 South Florida Rainfall
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June-September 2013 South Florida Rainfall

Red dots are actual observations. Yellow dots are estimated values. Values between the observations have been interpolated
and enhanced using AHPS data.
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SW Florida & northern
Palm Beach County
received most rainfall.

Florida: Current 180-Day Departure from Normal Precipitation
Valid at 10/11/2013 1200 UTC- Created 10/11/13 18:17 UTC
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Rainy Season
2013 Summary

* May 18 — October 10
* Normal: 153 days. Actual: 146 days.



Notable Wet Season Stats

* As per SFWMD: May through July represented
the wettest start to rainy season in 45 years.
April = July wettest since 1932.

 Fort Lauderdale and Miami Beach set wettest
July rainfall on record.



Wet Season Rain Totals

(May 18t"-Oct 10)

e Juno Beach: 59.70”
 NWS Miami: 53.39”

* Naples (Golden Gate): 53.21” (5% wettest for coop site).
Airport: 39.95”

e Ortona: 49.67” (3" wettest)

e Miami: 47.90” (16t wettest)

* Fort Lauderdale: 46.17” (19t wettest)

e LaBelle: 45.14” (7t wettest)

e West Palm Beach: 43.19” (24t wettest).
e Miami Beach: 38.94” (12t wettest)

e Homestead: 35.23”

* Immokalee: 34.36”

Normal rainy
season: 30-40”



Remarkably...Little Influence &%
from Tropical Systems!

e Several localized flood events (Palm Beach in May, NE
Dade/SE Broward in June, NW Collier County and SW Miami
in September).

e TS Andreain early June only tropical system to indirectly
impact area with tornadoes/flooding.

e Persistentand moist SE wind flow a key contributor to wet
summer.



... Tropical Storm Andrea Impacts Across South Florida...
= ..A reminder that impacts extend well beyond tropical storm-warned areas...

72-Hour Rainfall - Thru 7 AM June 9th, 2013

Source: ASOS, AWOS, AWSS, Co-Op observers, CoCoRaHs observers, SFWMD and AHPS data
Red dots are actual observations. Yellow dots are estimated values. Values between the observations have been interpolated
and enhanced using AHPS data. The CoCoRaHS list was last updated on 9/19/12. Any data sent after 10:45 AM will NOT be
included in the map. This information is not official and should be considered dsan estimation.
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Dry Season Outlook
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Mid-Sep 2013 Plume of Model ENSQO Predictions Early-Sep CPC/IRI Consensus Probabilistic ENSO Forecast
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Models favor “neutral” ENSO conditions
this winter. Therefore higher level of
uncertainty in dry season outlook.
Positive/negative ENSO lead to better-
defined dry season patterns across Florida




JFM Temperature Distribution for Climate Div. #068
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JEM Precipitation Distribution for Climate Div. #068
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* Intra-seasonal atmospheric cycles (NAO, PNA) can
modulate ENSO phase or even dominate in neutral
ENSO years.

* Most intra-seasonal cycles are only reliably
predictable up to 14 days in advance.

* Conflicting/overriding signals can make long-term
prediction of atmospheric conditions very difficult.



NAO (North Atlantic Oscillation)

North Atlantic Oscillotion
; Standardized 3—month running mean Index {through SEP 2012)
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2009-2010: One of coldest winters
_ on record. December 2010 coldest
- on record

e [ [ [ e R [

2002 2004 2006 2008 20

SN
510 ~4 7

T

EATH,
‘\’\'\N (‘Qs

\a
g NT oF co!'*

2011-2012: Among top 20 warmest

winters on record.
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PR novn 2 North Atlantic Oscillation
%% A Periodic Fluctuation of Pressure Patterns over the North ,
“mers=  Atlantic Ocean — Scale of Weeks — Primary Impact on Winter Temperature  “oeco®

Accounts for almost a third of the variance in winter temperatures (Hurrell 1995)
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Positive Phase of the Wintertime
North Atlantic Oscillation (NAO)
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PDO: Pacific Decadal

Horseshoe of
g\’ ® below average SSTs
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Similar to ENSO except on longer time scale
and larger area (north of equator to Alaska
region). Can counteract or enhance ENSO.



PDO Index Since 1900
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October-March PDO Regression fields

Surface Air Temperature Precipitation

PDO surface air temperature anomalies (C) 1950-96 PDO precipitation anomalies (cm/month) 1950-96
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Figures produced by Todd Mitchell, UW/JISAO



Current PDO: Negative

GODAS SSH Anomaly, 2013 Jul 17
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Continuation of negative phase since 2010



Negative PDO and
Neutral ENSO

Nov to Feb 1§;Tap2?§;tze—s§r1§§£§}? f;??-:;ﬂgg?;??ssglﬁhz%gg—uz 2012-13 Composite Temperature Anomalies (F)
0 g . . J L * Mov to Feb 1961-62,1962—-63,1966—67,1978—79,1989-90,1980—-91,2001-02,2012-13
Versus 1981-2010 Longterm Average Versus 1981—2010 Longterm Average
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Dry Winters

NCEP/HCAR Reanalysis
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Jet stream typically remains well
to north with most storms
following similar track.
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South Florida Tornado Events compared to

ENSO phase
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NOAA/CPC Temperature Outlook
November-January
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NOAA/CPC Temperature Outlook
February - April
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NOAA/CPC Precipitation Outlook
November - January
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Slightly-enhanced
likelihood of
below normal
precipitation for
south Florida.
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NOAA/CPC Precipitation Outlook
January - March
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NOAA/CPC Precipitation Outlook
February - April |

EC MEANS EDUAL
CHANCES FOR A:. N
A MEANS ABOVE
N MEANS NORMAL
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Equal chances of
near/above/below normal,
reflection of low
Confidence.



Trends Since 1999:

Drier Than Normal
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Dry Season Outlook:
Temperature

. than normal temperatures.

« Much depends on non-ENSO factors and oscillations
which can'’t be predicted well in advance. Therefore this
forecast is low to medium confidence.

* One or two freeze events a possibility most winters.
Greatest chance of freeze in Dec-Jan based on
climatology.

* Long-term average winter temp: 64-66F interior/west to
67-69F east.



Dry Season Outlook:
Precipitation

* Drier than normal. Supported by ENSO neutral and
likelihood of negative PDO patterns.

e Pattern not reminiscent of driest winters, so the
likelihood of an extremely dry “dry” season is low.

« Caveat: If jet stream/storm tracks stays farther north,
stalled fronts across South Florida could be more
common which can increase rain potential.

* Long-term dry season average: 12-19 inches.



Lake Okeechobee: May 2008

Plentiful/green ground cover from wet summer
and early fall adds fuel for wildfires. Dry spring
following a previous wet summer/fall could

Increase threat, particularly from March to May.
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W etter than normal summer has south Florida in

reasonably good water conditions and well placed for the
dry season.

than normal temperatures.

* Below normal precipitation.

* This reflects an average, but remember that periods of

extreme events can and do occur any season (cold, warm,
dry, wet).
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-Main impacts could be a potentially-enhanced
wildfire season.

* Freeze potential (if it occurs) most likely In
December/January/February. Similar to

climatology.
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Monitor local media and
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During dry periods, U.S. Drought Monitor Provides Weekly
Updates on drought status. Available from NWS Miami web page
via the “Drought Information” link on the left hand side
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SFWMD Rainfall (inches)
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SFWMD Rainfall Distribution Comparison

(May 2012 - Oct 2013)
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Dries
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2012 | 2013

2012-13 DRY
SEASON:

* Driest November
since 1932

* Below average
despite April/May
being above
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Tropical Storm Andrea
(June 6 - 8, 2013)
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ORLANDO

Lake Tohopekaliga (17 October 2013)
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WCA 1 (17 October 2013)

Apr May Jun Jul Aug Sep Oct Nov Dec Jan
2013 |

= A1 Zone 17.50 - A2 Zone 17.00 ~— WS Floor 14.00

- 3 Gauge Average N/A — GA18C## 16.94

WCA 2A (17 October 2013)

9
Jan Feb Mar Apr May Jun Jul Aug Oct Jan
| 2013 |
== NEXRAD =—— Zone A 12.72 ~— WS Floor 10.50 — GAZ2A17## 13.50 — S11B##H 13.46

WCA 3A (17 October 2013)

Precip (in)

Mar May Jun Jul Aug
2013
= Zone D 9.91
- 3 Gauge Average N/A

Dec Jan

Zone E1 NIA“

= Zone A 10.42

- WS Floor 7.50 - S333-H 10.03




Lake Okeechobee Operations
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Lake Okeechobee (17 October 2013)
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Mean Daily Stage (FT-NGVD29)
=

9 T T T
Jan Feb Mar

=== NEXRAD
------ INTERMEDIATE 16.09
------ LOWSM 12.90

Apr

May Jun Jul Aug
2013
= MAXIMUM RELEASES 17.01

=== LOW 14.50
- LAKEOAVG 15.57ft, NGVD

Sep

Oct Nov Dec

- HIGH 16.64
— BASE FLOW 12.93

Jan



Lake Elevation (feet above Sea Level)

Lake Okeechobee Water Level Comparison

19
08-Oct-2013 ;
18 1  stage=15.79 ft, NGVD Federal Regulation Schedule i
LORS-2008 adopted by USACE 28-Apr-2008
ST
-1
Water Shortage |
Management n
Band |
i_
Current stage is: |
9 1| atelevation 1557 ft, NGVD |
Record Minimum: 8.82' (02-Jul-2007) |
8 - Record Maximum: 18.77' (02-Nov-1947) !_
|
7 |
I I I I I I I I I I I |
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Special

Operations
Aug — Sep 2013

Lake Okeechobee —
L-8 — C-51 to tide

Lake Okeechobee — WPB Canal
to STA1 (Pump) - WCA-1 (Pump)

Normal Regional Operations —
WCA-1 & 2 to tide

.....

| ~ WCA3 - Tamiami Canal — SDC

:
' .

—to ENP \



SFWMD Nov-Apr Rainfall (1998/99 - 2012/13)

25.00

20.00

1981-2010
15.00 Avg=14.17"

10.00 -
0.00 - T T T T T T T T I T T T T

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013




Summary:

= Some areas of South Florida receive a years worth of rain
during the past six months.

= NOAA Climate Prediction Center forecast calls for higher
chances of below average rainfall through the January —
March period.

= Only two South Florida Dry seasons, 2003-2004 and
2009-2010, have actually been above average in the past
15 years.

= SFWMD will manage water levels in an effort achieve an
optimum recession rate through the dry season to balance
the needs of the natural system and regional water

supply.



